OBJECTIVE: This study examines the relation between body weight and the physical and mental components of health-related quality of life (HRQL) in the population aged 60 y and over in Spain. RESEARCH METHODS AND PROCEDURES: Cross-sectional study covering 3605 subjects, representative of the noninstitutionalised Spanish population aged 60 y and over. Information was collected through home-based personal interview and measurement of blood pressure and anthropometric variables. Logistic regression was used to examine the relation of suboptimal HRQL (scoreo100) on each SF-36 questionnaire scale with body mass index (BMI) and waist circumference. Separate regression models were constructed for each sex and adjusted for sociodemographic variables, tobacco and alcohol consumption, physical activity, arterial hypertension and diagnosed chronic disease. RESULTS: Mean age of the study population was 70.9 y for men and 72.2 y for women. The percentage of overweight subjects was 48.5% in men and 39.8% in women, and of obese subjects, 31.9 and 41.1% respectively. Men registered a better HRQL than women on most of the SF-36 scales. Compared to normal-weight subjects (BMI: 18.5-24.9 kg/m 2 ), frequency of suboptimal physical functioning was higher among obese subjects (BMIZ30 kg/m 2 ), both male (OR: 1.91; 95% CI: 1.22-3.00) and female (OR: 2.58; 95% CI: 1.59-4.19). The aspects of physical functioning most affected were bending, kneeling or stooping, climbing stairs and strenuous effort. Male, though not female, obesity was nonetheless associated with a better HRQL on the SF-36 mental scales. Frequencies of suboptimal scores for overweight persons (BMI: 25-29.9 kg/m 2 ) were similar to those for normal-weight subjects on most of the SF-36 scales. Results proved similar for subjects in both the 60-74 and 75-and-over age groups, and also when waist circumference was used as the measure of obesity (4102 cm in men and 488 cm in women). CONCLUSIONS: Obese men and women showed worse physical functioning than normal-weight persons. This occurred irrespective of whether subjects were over or under 74 y of age, or whether obesity was measured by BMI or waist circumference, and was not explained by unhealthy lifestyles or obesity-related chronic disease.
Introduction
Spain and most developed countries in the world are experiencing an obesity epidemic. 1, 2 The high and growing frequency of excess body weight and its association with numerous chronic diseases, such as cardiovascular disease, diabetes, certain tumours and osteomuscular disorders, among others, mean that overweight and obesity are an important public health problem. 3 However, to measure the impact of obesity on health more globally, the perspective of the individual patient must also be incorporated. In this regard, information on the subjective experience of being obese and the ensuing implications for such individuals' functional status can be obtained by using instruments to measure health-related quality of life (HRQL). 4 Furthermore, a decline in HRQL is one of the principal reasons for seeking medical treatment for obesity. 5 Lastly, HRQL and functional status can be seriously affected by obesity, even when the latter has not yet shown any great impact on morbidity or other metabolic or physiological markers. 6 There is some evidence that in middle age, excess weight is associated with lower HRQL. In general, the physical functional component of HRQL is affected to a greater degree than is the mental component, and the impact of obesity on HRQL tends to be more marked among women than among men. 4 In addition, weight gain is associated with a worsening of HRQL 7 and, in cases of excess weight, an ensuing weight loss is associated with an improvement in HRQL. 7, 8 However, the relation between body weight and health may vary with age. Seidell et al have observed that, like general and cardiovascular mortality, 9, 10 the association between BMI and subjective health is weaker in elderly than in middle-aged persons. 11 Although there is some evidence that excess weight is associated with less mobility and greater disability in the elderly who live in the community, [12] [13] [14] [15] [16] there are few studies that have examined the relation between body weight and all HRQL components in the elderly; furthermore, some of these studies have only included women up to 72 y of age, 7, 17 and others have used only self-reported weight and height. 18 Moreover, because such studies were undertaken in the USA or Anglo-Saxon countries in Europe, and because HRQL determinants can vary geographically and culturally, their results may not be applicable to other countries. The mechanisms whereby excess weight might be associated with HRQL in the elderly have not been adequately established. Specifically, it is not clear whether the relation between excess weight and HRQL is independent of obesityrelated lifestyle habits, such as tobacco and alcohol consumption or physical activity, and more particularly, whether it is independent of chronic diseases, which are very frequent at advanced ages of life and tend to be linked to excess weight. 19 Finally, there is some controversy about the anthropometric measure of excess body weight, which is best suited for use on the elderly. In developed countries, there is a general increase in body weight and BMI until approximately 60 y of age, after which both weight and BMI begin to decrease. 20, 21 In contrast, intra-abdominal fat, which seems to be associated with higher morbidity and mortality, rises progressively with age. 21 Coupled to this is the fact that height tends to decrease from middle age onwards. Accordingly, BMI may not be a good measure of weight and body fat at advanced ages, 22 while waist circumference may better reflect the amount of abdominal fat. Indeed, some studies suggest that the association between waist circumference and cardiovascular risk and general mortality in the elderly is stronger than that shown by BMI, 23, 24 though the results are not consistent. 25 This study addresses the relation between body weight and the physical and mental components of HRQL in a representative sample of the Spanish population, aged 60 y and over. Moreover, it examines whether this relation is explained by lifestyle habits and chronic diseases associated with excess weight, and whether it varies with sex, age and type of anthropometric measure of obesity. To our knowledge, this is the only study on this topic conducted on a nationally representative sample of the elderly in a Mediterranean country.
Methods
Study design and subjects This was a cross-sectional survey covering a sample of 4000 subjects representative of the noninstitutionalised Spanish population aged 60 y and over. The study was approved by the Clinical Research Ethics Committee of the 'La Paz' University Teaching Hospital in Madrid, Spain.
Study subjects were selected through probabilistic multistage cluster sampling. Firstly, clusters were stratified by region of residence and size of town. Thereafter, census sections were selected at random in each cluster, followed by individual households where information was then obtained from residents. Data were collected on a total of 420 census sections in Spain, with subjects being selected in sex-and age-based strata. Subjects were replaced for interviews only after 10 failed visits by the interviewer or because of subject's incapacity, death, institutionalisation or refusal to participate. The overall study response rate was 71%.
Study variables
Information was collected through home-based personal interview using a structured questionnaire, followed by a physical examination to measure blood pressure and anthropometric variables. In all cases, informed consent was obtained from subjects or cohabiting next-of-kin. Of the 4000 subjects interviewed, only 3664 furnished complete information on all the study variables. Moreover, subjects who reported extreme values for some variables, plus five men and eight women with BMIo18.5 kg/m 2 , were excluded. Ultimately, therefore, the data from only 3605 (90.1%) subjects were analysed. When compared to subjects who furnished complete and valid information on the study variables, those who failed to do so tended to be somewhat older (75.5 vs 71.6 y), had a greater proportion of individuals without any formal education (59.7 vs 53.8%), were more likely to live alone (45.7 vs 38.9%), included a lower proportion of smokers (5.5 vs 10.4%) and were more frequently inactive (60.0 vs 43.1%).
Interviewers underwent standardised training to administer the questionnaire and take blood pressure readings and anthropometric measurements. Anthropometric measurements were taken using calibrated precision scales, portable wall-mounted stadiometers and belt-type measuring tapes. Weight was measured to the nearest 0.1 kg, with subjects lightly dressed and in stockinged feet. Stature was measured to the nearest 0.1 cm, with subjects in stockinged feet and standing straight against a wall that had no skirting board. Waist circumference was deemed to be located at the midpoint between the lowest ribs and the iliac crest (hip bone), and was measured to the nearest 0.1 cm, with subjects unclothed. Anthropometric measurements were validated by . Where waist circumference was used, obesity was deemed to be circumference greater than 102 cm in men and 88 cm in women. 26 HRQL was measured using the Spanish version of the SF-36 questionnaire. 27, 28 This questionnaire is made up of 36 items which assess the following eight HRQL components or scales: physical functioning, role-physical, bodily pain, general health, vitality, social functioning, role-emotional and mental health. Physical functioning, role-physical and bodily pain reflect the physical component of health; social functioning, role-emotional and mental health cover the psychosocial aspects; and vitality and general health give an overall idea of subjective health, and are thus associated with both the physical and mental aspects. The SF-36 allows for imputation methods to replace missing items in cases where individuals answer more than half the items of a scale. In this study, only 1.5% of respondents have imputed scale scores. Subjects' answers to any given item receive a numerical score which, after being coded, is ranked on a scale of 0-100, with the result that the higher the score the better the state of health. 29 The Spanish version of the SF-36
has previously been used to measure HRQL in the elderly, 30, 31 and has shown good reproducibility and validity for measuring HRQL.
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Blood pressure was measured with a calibrated mercury sphygmomanometer. A total of six readings was taken for each individual under standardised conditions, on two separate occasions (three sets of readings per session). 32 Subjects were deemed to be hypertensive where their systolic blood pressure (SBP) was Z140 mmHg, their diastolic blood pressure (DBP) was Z90 mmHg or they were on current antihypertensive drug treatment. 33 In addition, interviewbased information was obtained on all remaining study variables, including presence of any chronic disease diagnosed by the physician and reported by the individual. Specifically, questions addressed the presence of the following diseases: chronic obstructive pulmonary disease, ischaemic heart disease, cerebrovascular disease, arthritis, diabetes mellitus, cancer (any site), depression with need for treatment and cataracts without treatment.
Statistical analysis
The relation between body weight and HRQL was summarised by odds ratios obtained from unconditional logistic regression models, in which the dependent variable was suboptimal quality of life (scoreo100) according to the SF-36 questionnaire scales, and the independent variable was body weight, measured in some cases by BMI category and in others by waist circumference. Three types of models were constructed: (a) adjusting for sociodemographic variables associated with HRQL and body weight (age, educational level, living alone and size of town of residence); (b) adjusting for the above variables plus lifestyle habits (tobacco and alcohol consumption, and physical activity) and (c) adjusting for all the above variables plus measured arterial hypertension and reported chronic disease. All the independent variables were modelled categorically using as many dummy terms as categories minus one. Weight was expressed in three BMI categories (normal weight, overweight and obesity) and waist circumference in two categories (obesity and no obesity). Age was categorised in quartiles, and educational level in four categories (no formal education, primary, secondary and further education). Size of town of residence expressed in terms of population was modelled in five categories (o5000, 5000-50 000, 450 000-100 000, 4100 000-500 000, 4500 000). We classified tobacco intake in three categories (never smokers, ex-smokers-and current smokers), alcohol consumption expressed in g/day in tertiles, and physical activity in four categories (inactive, light, moderate and intense). Lastly, the variables of living alone, hypertension and chronic disease were modelled dichotomously.
To examine the interaction between sex and age on the one hand and body weight on the other, terms that were the product of the above variables were included in the models, and their statistical significance was ascertained using likelihood ratio tests 34 Analyses were done separately by sex, and were performed with the SAS 8.2 software. 35 
Results
The mean age of the study population was 70.9 y for men and 72.2 y for women. The percentage of overweight subjects was 48.5% in men and 39.8% in women, and that of obese subjects, 31.9 and 41.1%, respectively (Table 1) . Obese men had a lower educational level than normal-and overweight subjects. Compared to normal-weight subjects, men with excess weight registered a lower frequency of tobacco use, but a similar level of alcohol consumption. The percentage of men engaging in some physical activity was very small for all BMI categories. Around 87% of obese men had some chronic disease, and the percentage of hypertensives rose with BMI (Table 1 ). In the case of women, only a very small percentage consumed tobacco and alcohol, with no substantial differences according to BMI level. While frequency of physical inactivity was very high and proved similar across all body weight categories, frequency of chronic disease and arterial hypertension increased with BMI (Table 1) . Table 2 shows the crude scores for the SF-36 questionnaire scales. Independen of body weight, emotional role (degree to which emotional problems interfere with work or other daily activities) was the scale with the highest scores, while general Obesity and quality of life in the elderly E López-García et al health (a personal assessment covering perceived current health, prospects of future health and resistance to falling ill) was the scale with the lowest scores. Nevertheless, the mean scores for all scales were fairly high, with men obtaining higher values than women throughout.
Among men, the highest mean scores on each SF-36 scale were observed in overweight men. It is generally accepted that the minimum clinically significant difference in such scales is five points. As compared with normal-weight men, those with overweight showed over five point differences in role-physical, vitality and mental health scales. The obese men, however, had clinically similar mean scores to normalweight men (Table 2 ). Among women, the highest mean scores on nearly all SF-36 scales were found in the group with normal weight. With the exception of physical functioning and social functioning, all other SF-36 scale scores decreased with increasing BMI. Compared to normal-weight women, the obese scored over five points less in all the SF-36 scales, except for physical functioning and social functioning ( Table 2) . Table 3 shows the odds ratios of suboptimal quality of life for overweight and obese vs normal weight men. Compared with normal-weight subjects, obese men showed a higher frequency of suboptimal physical functioning. Obesity was, however, associated with greater vitality and better mental Obesity and quality of life in the elderly E López-García et al health. Overweight subjects had a quality of life similar to that of subjects with normal weight on the physical scales, yet showed greater vitality and better mental health. The results did not vary substantially after adjustment for sociodemographic variables, lifestyle, arterial hypertension and chronic disease. Results were also comparable when presence of obesity was measured by waist circumference rather than by BMI, with the exception that the decreased frequency of suboptimal vitality and mental health among the overweight and obese measured with BMI disappeared when waist circumference was used (Table 3) . Similarly, no substantial variation was in evidence between the 60-74 and over-74 age groups (data not shown). Table 4 shows the odds ratios of association between excess weight and quality of life among women. Compared with normal-weight women, obese women had a higher frequency of suboptimal scores for physical functioning, physical role and bodily pain, although physical role lost statistical significance when adjustment was made for arterial hypertension and chronic disease. Yet obese women, nevertheless registered results similar to those for normalweight women on all the remaining SF-36 scales. The frequency of suboptimal scores for overweight women did not differ significantly from that for normal-weight women on any of the SF-36 scales. As had been the case with men, women's results for most of the scales failed to vary substantially with: age (data not shown); use of waist circumference instead of BMI; or models being adjusted for lifestyle and chronic disease. Lastly, while the odds ratios obtained for women did not prove different from those for men (interaction terms of P40.05 in the great majority of cases), they did tend to be somewhat higher.
Since we observed that obesity was associated with worse physical functioning in men and women alike, we repeated the analyses for each of the items on this scale so as to better illustrate which physical activities were particularly limited among the obese (Table 5) . Specifically, we observed that more activities were affected in women than in men, and Obesity and quality of life in the elderly E López-García et al that the activities for which the odds ratios were highest in both sexes were: bending, kneeling or stooping, climbing several flights of stairs, and strenuous effort.
Discussion
Our study shows that, among persons aged 60 y and over in Spain, obesity is associated with worse physical functioning. These results were observed across the sexes, regardless of age or type of anthropometric measure used. Overweight, in contrast, was not associated with a worse HRQL. While the percentage of overweight and obese subjects in our study was extremely high, it nevertheless proved practically identical to that reported by a recent nationally representative study in Spain 36 and comparable to that obtained in some regional studies. 37, 38 It is however remarkable that the proportion of obese women is greater than that of overweight women, although this has also been observed in other populations around the world that have a very high prevalence of obesity. 39 In addition, the values of the scales of the SF-36 questionnaire are not only comparable to national reference values for subjects of the same age and sex in Spain but, in particular, are also consistent in showing that scores tend to be higher for men than for women. 30 Similarly noteworthy is the coexistence of such high excess weight figures with good HRQL. This serves as a reminder that HRQL is, above all, a reflection of subjects' experiences and expectations about their health, and that such experiences and expectations are conditioned by cultural factors and observation of their contemporaries in their immediate environment. Hence, given that excess weight is viewed by older persons in Spain as 'normal' owing to its high frequency, it was only to be expected that its final impact on HRQL would, at best, be moderate. Our findings of worse physical functioning among the obese extend the results obtained to date for middle-aged persons in Anglo-Saxon countries 17, [40] [41] [42] [43] to persons of Obesity and quality of life in the elderly E López-García et al advanced age in Mediterranean countries, and are consistent with the observation of greater physical disability among the elderly obese population in Anglo-Saxon countries. [12] [13] [14] [15] [16] 18 Furthermore, the fact that the results do not vary after adjustment for lifestyle, arterial hypertension and chronic disease suggests that the association is primordially because of functional limitations imposed by the mechanical components of excess weight rather than by risk factors and obesity-related diseases. This could also serve to explain why the results are similar, whether obesity is measured by BMI or by waist circumference. It is well known that the obese suffer social discrimination 44 and, in particular, that those who come to clinics in search of treatment tend to have lower self-esteem, more anxiety and a poorer body image. 45 Nonetheless, a number of studies have found that this has affected the mental less than it has the physical components of HRQL, 7, 18 and that it has not even been reflected in worse scores on the mental health scales of the SF-36 questionnaire, [40] [41] [42] as was indeed the case with our study. Moreover, the components of social and occupational discrimination, self-esteem and body image may become attenuated with age and so not be reflected in HRQL. In future studies, the SF-36 questionnaire should therefore be accompanied by obesity-specific HRQL questionnaires, 5 which have been designed to assess the impact of excess weight on aspects that, although relevant to the elderly, are not included in the SF-36 questionnaire, namely the feeling of not being useful to the family owing to physical limitations; or the worry and anxiety stemming from the limitations imposed by excess weight on care-givers when helping the elderly perform activities of daily life (ADL), such as getting out of bed, bathing or going out. Contrary to expectations, obesity among men was observed to be associated with a better state of mental health than was normal weight. To a certain extent, this finding could be in line with a recent study that reported obese men as having a lower risk of depression and suicidal behaviour than nonobese men. 46 Recent reviews of the literature have shown that the general and cardiovascular mortality was similar for both normal-and overweight elderly; 9, 10 we have observed that, on most of the scales, overweight persons tended to register a quality of life similar to that of normal-weight subjects. Taken together, these two strands of evidence would suggest that the present BMI cut-off points for defining excess of body weight may not be suitable for persons aged 60 y and over. Among the study's principal limitations is its crosssectional nature, which means that the possibility of the observed relation being two-way cannot be totally excluded. Obesity and quality of life in the elderly E López-García et al
In other words, just as excess weight may lead to worse physical functioning, it is equally possible for worse physical functioning to result in greater inactivity and body weight. However, we reanalysed the data for the 3024 persons whose weight had changed neither by 5 kg in the previous 10 y nor by 3 kg in the previous 2 y, and the results did not vary materially. The cross-sectional design might also favour a selection effect, related in part with the fact that only noninstitutionalised subjects were surveyed. It may be that only the healthiest overweight/obese subjects have survived and are in good condition to avoid institutionalisation and, accordingly, could have better score in some HRLQ scales than even normal-weight subjects. Secondly, for the purposes of the logistic regression analysis we had to define a cut-off point with a value of 100 on each scale. Although arbitrary, this practice was not only in line with the literature, 7,17 but also proved useful for analysis purposes since over 50% of subjects scored 100 on most of the scales. However, it could serve to explain why results changed slightly when expressed as mean scores (Table 2 ) and when expressed as odds ratios (model 1 in Tables 3 and 4 ).
In conclusion, our results have practical implications for the health of older persons because they show that the obese have a worse functional status. In Spain, one-third of all elderly persons suffer from some physical disability. 47 Moreover, there is evidence that the presence of some difficulty in performing ADL leads to an over two-fold rise in risk of death. 48 Not only does this shed new light on the enormous impact that excess weight could exert upon the health of Spain's elderly population, but should serve as a spur to implement the necessary control measures.
